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Preamble 
This scientific support mission was undertaken in connection with the SRAP (Smallholder Rubber Agroforestry 
Project), in which CIRAD, l'ICRAF, and GAPKINDO are partners, along with IRRI at Sembawa, the SFDP/GTZ 
project in West Kalimantan, and the Pro-Rlk/GTZ project and Disbun in West Sumatra. 
Its purpose was: 
- to visit the trials under way on rubber-based farming systems, along with smallholder budwood gardens, 
- take part in compiling and interpreting agronomic data ( data base), 
- propose improvements, depending on the observations and results obtained, 
- examine how collaboration should proceed under the future CFC project, particularly the secondment of 
Dominique Boutin (CIRAD-CP, Rubber Programme), 
- take stock of publications under way, the RAS manual and the future IRRDB seminar in Bogor in September 
2000. 
Main people met 
Gabriel de Taffin, CIRAD delegate, Jakarta 
Anne Marie IZAC, Director of Research, ICRAF, Nairobi 
Dennis Garrity, Regional Manager, ICRAF, Bogor 
Dr Suharto Honggokusumo, GAPKINDO Director, Jakarta 
Leo Abam, GAPKINDO representative for West Kalimantan 
Martin Lux, SFDP/GTZ economist, Sanggau. 
Ir. Astia Dendi, ProRLK/GTZ agronomist, Padang. 
Pak Lubis, Dinas perkebunan, Lubuksikaping 
Sophian, ProRLK officer, Bapeda Lubuksikaping 
along with the entire SRAP team in the field: 
Ilahang, Sujono, Asnari and Iwan in West Kalimantan 
Ratna and Gerhardt in Jambi 
Sofyan (GTZ/Pro RLK) and Coan (BIBP) in West Sumatra. 
Acknowledgements 
We should like to thank ICRAF and GAPKINDO for the excellent organization of this mission and the assistance 
provided during trips to Sumatra and Kalimantan. Thanks go in particular to the entire SRAP team in charge of the 
project in the field for their hospitality and for the time they readily gave up. 
Mission schedule 
1/4 Arrival in Jakarta 
2/4 Programming of the mission 
3/4 Trip to Pontianak, GAPKINDO, tour of factory, travel to Sanggau 
4/4 · Trimulia village, RAS 2. 1 ,  2.2, 3.4 
5/4 Embaong village, RAS 1 . 1, 1.2 
6/4 Engkayu village, RAS 1.1 ,  1 .2, 2.2, 3.3. 
7/4 Kopar village, RAS 2. 1 ,  2.2, 3.4. 
8/4 Compilation of agronomic data 
9/4 Paribang Baru village (Sintang). RAS 2.2. Nurseries, budwood gardens. 
10/4 Meetings with YPSBK and SFDP (GTZ) 
1 1 /4 Trip to Sanggau-Pontianak-Jakara 
12/4 Trip to Jakarta-Padang-Lubuksikaping. Meeting with ProRLK (GTZ) 
13/4 Bangkok village RAS 2.2 
14/4 Trip to Bukit Tinggi - Muara Bungo 
15/4 Seppungur village. Nursery, budwood garden, RAS 1 . 1 ,  2.2 
16/4 Muara Buat village RAS 1.2, RAS 4 5 (sisipan) 
17  /4 Trip to Muara Bungo - Jambi - Jakarta 
18/4 Meetings with ICRAF in Bogor 
19/4 Meetings with GAPKINDO in Jakarta 
20/4 Return to Montpellier 
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Introduction 
Rubber cultivation in Indonesia 
Indonesia is currently the world's second producer, after Thailand. More than 96% of production is exported, 
mainly in the form of SIR (95%), RSS (4%) and concentrate (1%) . 
....................................... Production_(tonnes) ........................ Area _(ha) ............................ Productivity (kg/ha) .......... . 
Smallholder I 307 782 76.3% 2 829 024 84.6% 648 
Estate 406 218 23.7% 514 976 15.4% I 128 
Total I 714 OOO 3 344 OOO 
Data: IRSG 1998 (Annex 1). 
Smallholder rubber cultivation is faced with numerous problems and yields from plantings outside the project (85% 
of smallholding areas) are less than half of those from plantings set up under government projects: non-selected 
planting material, few inputs, limited credit and technical information, remoteness. 
TheSRAP 
The SRAP has been testing a certain number of crop management sequences on smallholdings since 1995, with a 
view to improving rubber agroforestry productivity, whilst maintaining low labour or input levels. In particular, 
the performance of improved planting material (Hevea clones) is being tested, with natural forest regrowth or with 
intercropped trees (timber and fruit trees), along with legume cover crops or shade trees against lmperata regrowth. 
The trials have been spread over three provinces (Annex 2, West Kalimantan, Jambi and West Sumatra) to take 
into account the diversity of the populations (dayak, Malaysian, transmigrant Javanese and minang) and the 
environments (forests, lmperata savannah, transmigration, flat or mountainous areas, more or less degraded soils, 
agroforestry traditions, etc.). There are three types of trials (27 in all) involving around a hundred smallholders 
with 3 to 5 replicates per trial (1 smallholder = 1 replicate) and 3 to 4 treatments per smallholder. These trials have 
been grouped under the term RAS (Rubber Agroforestry System). Rubber is always planted with other trees or 
with intercropped rice the first year after planting. 
RAS I consists in replacing seedlings with clones, either on previous secondary forest, or on fruit, timber or rubber 
forests. The trees intercropped with rubber are those from natural forest regrowth, some of which will ultimately be 
selected by the farmer. RAS 1.1 compares different rubber row upkeep levels. RAS 1.2 compares several clones 
and several upkeep levels. RAS 1.3 compares different fertilization levels. 
RAS 2 and 3 are intercropping systems with rubber (550 trees/ha) and perennial crops, fruit or timber trees (100 to 
250 trees/ha). RAS 2 compares several intercropping systems (2.1), rotations, varieties or fertilization of annual 
intercrops (2.2 a), planting material (2.2 b), along with different rubber fertilization levels (2.2 c). 
RAS 3 compares legume cover crops (3.2) or fast-growing trees (3.3) limiting upkeep on land with strong Jmperata 
pressure. 
A RAS trials 
RAS 1 trials 
Upkeep ( 1.1) 
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The most positive result is the absence of any significant Pueraria effect, compared to natural forest regrowth, on 
rubber tree growth at 3 years. Upkeep along the planting row is highly variable, and the frequencies set down in the 
protocol are not always respected, but an average frequency of 4 rounds seems to be sufficient. It will be possible 
to confirm that from an analysis of the timesheets. 
The mean circumference at 3 years is 29 cm at Jambi, and 28 cm in West Sumatra (Engkayu), reflecting growth 
that complies with that of a monoclonal planting: it is 24 cm at Embaong CW est Kalimantan), which is still 
satisfactory. B etween 3 and 4 years, with a 6-m interrow, the canopies are beginning to join up over the interrow 
and regrowth will decrease. If better growth is not seen with Pueraria by the time tapping begins, it will be possible 
to do away with the cost of a cover crop, if lmperata pressure is not high. 
Whilst smallholders start to clear forest regrowth after around 5-6 years in traditional agroforests, once the trees 
have reached a diameter of 25-30 cm (the critical period, due to animals and accidental fire, is over by then), the 
smallholders use the same strategy but sooner, in line with the development of the rubber trees, which are then 3 to 
4 years old. With clones, it becomes difficult to prevent some smallholders conducting RAS 1 to slash regrowth in 
the interrows at around 3 or 4 years: it gives an "untidy" appearance. The trials have been modified accordingly. 
Substantial variability is seen between replicates, probably due to smallholder motivation and experimental 
conditions (soil and vegetation). The plot data base that is being compiled will bring out discriminant factors. 
Clone 0.2) 
At Embaong (West Kalimantan), seedling growth is 22 to 40% less than that of clone PB 260 or RRIC 100, with 
regrowth in the interrow. Whilst tapping can be expected to begin on clones at 6 years, the seedlings will only be 
opened at 8 or 9 years. With a production potential that is 3 times greater, smallholders that have benefited from 
this clonal material under the projects have abandoned seedlings . 
. Circumf�rence at 3 xears in the RAS 2 trials 
PB 260 
RRIC 100 
BPMl 
RRIM 600 
seedlings 
Fertilizer (1.3) 
Jambi West Kalimantan 
34.6 a 26.5 a 29.0 
31.6 a 25.7 a 
33.9 a .21.2 b 
32. l a 21.6 b 
27.0 b 15.5 c 
27.0 
27.0 
At Jambi, no significant difference has been seen between fertilized plots and the control without fertilizers. With a 
circumference of 24 cm at 3 years, poor growth is therefore not due to nutritional factors. 
RAS 2 trials 
The annual intercrops are now finished and these trials have more of less variable densities of fruit or timber trees 
in the rubber interrows. Despite its slow growth, durian is appreciated by smallholders. Its slight growth habit and 
height do not ·bring it into competition with the rubber trees. As the durians used were not grafted, growth is 
particularly slow and none of the trees have started bearing. Rambutan and bread-fruit trees can start bearing 
earlier than rubber trees. Petai does not develop well. For the time being, these trees are generally dominated by the 
rubber trees. 
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Intercropped trees (2.1) 
In West Kalirnantan, the circumference of the rubber trees at 3 years is satisfactory (28 cm), whilst development of 
the intercropped fruit trees, durian and rambutan, is much less good and all the more so in that these trees were 
planted rather than developing from natural regrowth. 
Rubber tree fertilization (2.2 a) 
Essential in West Sumatra, where the soils are poor in phosphorus and nitrogen and good growth is impossible 
without complete fertilization. 
Circumference in trials RAS 2.2 a (3 years 2 months) 
West Sumatra 
No fertilizer 
Rock Phosphate 
NPK 
Intercrop fertilization (2.2 b) 
20.6 a 
24.0 b 
28.6 c 
In Jambi, as in West Kalimantan, no fertilizer after-effects have been seen on the rubber trees, unlike in West 
Sumatra, where growth remains poor. 
Circumference in trials RAS 2.2 b 
Jambi 
(2 years 4 months) 
No fertilizers 
BPS 
CRIFC 
Planting material (2.2 c) 
30.2 
30.5 
32.3 
West Sumatra 
(3 years 2 months) 
25.3 a 
27.3 b 
West Kalirnantan 
p years) 
15.9 29.5 
17.8 23.0 
16.0 28.0 
No significant difference is seen in growth between PB 260 and improved seedlings. Under marginal conditions 
(soil, height above sea level), PB 260 does not express its full potential. The BUG plants can grow well if strict 
culling is carried out in the nursery, which is not always feasible in the smallholder context. 
RAS 3trials 
These trials, set up in West Kalirnantan, are intended to control Imperata through intercrops and cover crops. 
Legume cover crop (3.2) 
At Kopar, rubber tree growth with Pueraria, Mucuna, Flemingia, Crotalaria, and Gliciridia legume cover crops 
is 20% better than that obained with lmperata or Chromolaena. Mucuna disappears after 1 year and bushy 
legumes need frequent cutting back. 
Circumference at 3 years in the RAS trials 
Pueraria control 
Mucuna 
Crotalaria 
Flemingia 
Chromolaena 
Imperata 
West Kalirnantan 
30.6 a 
31.7 a 
29.0 a 
29.3 a 
25.1 b 
26.1 b 
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Fast-growing trees (3.3) 
At Engkayu and Trimulia, planting fast-growing trees has not led to significantly better growth than the control. At 
3 years, Acacia mangiurn becomes highly competitive with the rubber trees and has to be eliminated after 
ring-barking; Grnelina and Albizzia do not have a sufficiently dense canopy and have to be cut back at 1.5 m. 
B Observations and recommendations 
Controlling regrowth in the interrow 
The beneficial effect of Pueraria, compared to natural regrowth, is generally reflected in: 
earlier tree opening: from 3 years onwards, when the roots explore the interrow, competition decreases the more 
shading diminishes Pueraria biomass which returns to the soil, 
a decline in Fornes pressure. 
It is important to continue monitoring trials RAS 1.1 up to the start of tapping, for growth and also for work time 
and Fornes incidence. 
Diseases and pests 
In some zones, wild pigs and deer oblige smallholders to surround their plots with sturdy fences, otherwise their 
plantings are destroyed. There are no other alternatives for the time being. 
In forest zones, Fornes is systematically detected by mulching, then treated in accordance with the norms. 
Termite damage is becoming substantial. The most effective active ingredients on rubber trees are Fipronil, then 
Chlorpyrifos-ethyl, Deltamethrin and Carbaryl. 
Complete records, on maps, are recorded for each plot twice a year, with identification of missing and dead trees, 
treated trees and healthy trees. 
Planting material 
A network of 9 smallholder budwood gardens was set up in 1996 to test the possibility of improved planting 
material production by the communities themselves in Kalimantan, with a view to reducing planting costs. 
Non-utilized budwood gardens need to be cut back. lfbudwood is taken, N, P, K, Mg fertilizer needs to be applied 
regularly (a few mineral deficiency symptoms have been observed). 
The budwood gardens set up by private nurserymen include the following clones: RRIC 100, PB 260, TM 8, 
BPM 24. The clones currently recommended for the TCSDP projects are: PR 262 (33%), RRIM 712 (33%), BPM 
1 (9%), PB 260 (7%), PR 300 and PR 255. 
Despite its good growth under favourable conditions, clone PB 260 does not have advantages only. It is highly 
susceptible to Corynespora and tapping panel dryness. RRIM 712 and BPM 24 are susceptible to Colletotricurn. 
Apart from RRIC 100, which is resistant to leaf diseases but whose low grafting success rate needs to be 
confirmed, it is essential to be able to propose broad clonal diversification and to step up clonal trials under RAS 
conditions. 
Intercrops 
In order for the useful intercropped trees to grow vigorously and start bearing early, so as to be attractive for 
smallholders, they need to be grafted and intercropped with rubber in wider interrows, so as not to be dominated by 
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the rubber trees. Such trials, which are under way in other countries and are scheduled in Vietnam and Cambodia, 
could be undertaken with IRRI. 
In a SRDP smallholding dating from 1982 in West Kalimantan, we saw the highly competitive effect of rattan 
planted in· 1994 intercropped at 450 plants/ha: broken branches, reduction in latex production from 200 to 
80 kg/month. The rattan is exploitable - some plants are up to 30 m long - but this type of intercropping cannot be 
recommended for lack of a market, despite what might be found in the literature. In fact, intercropping with rattan 
is only worthwhile at the end of the Hevea cycle (between 25 and 33 years), and only if there is an outlet. 
Imperata control 
Lastly, in Imperata zones, the development and dissemination of appropriate crop management sequences need to 
be continued: 
interplanting Flemingia and Gliricidia cover crops or food crops, maize or banana, in the rubber row, 
rolling of Imperata in the interrow, 
continuation of competitive cover crop trials (Flemingia, etc.). 
Tapping 
As a general rule, the trees are opened much too soon. In the RAS trials, some trees are already opened when they 
reach a circumference of 30 cm (Bangkok, 1 /96 planting). After a few years, the cumulated yield of trees that are 
opened too soon becomes lesss than that of trees opened at 50 cm. 
The trees are also tapped too often: for a l /2S cut, the tapping frequency is between 4 and 6 tappings per week. At 
Pariban Barn (Sintang, West Kalimantan), 4.5 ha of PB 260 planted in October 93, belonging to a group of 9 
dayak smallholders, were opened in June 99. Tapping quality is very good, though with excessive bark 
consumption (35 mm/month) due to a tapping frequency of 4 days/week, i.e. 180 to 200 tappings per year. The 
reduced tapping frequency trial envisaged in these plots needs to take into account the high suscpeptibility of PB 
260 to tapping panel dryness. A reduced tapping frequency trial could also be set up at Sepunggur (A. Yani). These 
trials will enable a reduction in bark consumption and an increase in work output. 
Processing 
The latex collected in West Kalimantan is usually poured into a 150x50x5 wooden trough and coagulated with 
I Oml of 90% formic acid. The 3.5 cm coagulum (around 7 kg of rubber at 70%) is then drained and sheeted in 
two manual mini-crepers, then the sheet is stored in water. This storage process is advantageous for growers, but 
less good for PRI, as antioxidants are leached out. Sales take place every fortnight, on a current basis of Rp 2,500 � 
per kg. The sheets and slabs are taken to the 6 Pontianak factories by private transporters, in 7-tonne trucks. The 
factory visited, PT. Sumber Jantin in Pontianak, receives 60% sheets (70 to 80% DRC) and 40% slabs and cup 
lumps (DRC>44%). It processes 20,000 t/year (265 people for 100 t/day) with 35 1 of fuel oil and 30 m3 of water/t 
of rubber. The PRI obtained with sheets is better than that obtained with slabs. Likewise, air pre-drying of crepes 
for a fortnight improves PRI and dryer output. Effluents ar treated with alum and biologically (a Japanese process 
for textile mill effluents), as a recent decree imposes a reduction of BOD to 60. 
A 1998 decree defines the following grades: 
DRC 
Thickness 
Cleanness 
Coagulation 
Latex 
1 : 20% 
2 : 28% 
1 : 
2: 
3 : 
No dirt 
Sheet 
3 mm 
5 mm 
l Omm 
Formic acid 
Slab 
50 mm 
l OOmm 
150 mm 
Lump 
Formic acid or natural coagulation 
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As the factories are operating below capacity, these norms are not respected. Another decree is currently being 
drafted. 
Lastly, it was noted that the purchasing networks have very recently substantially lowered the price of highly \, contaminated slabs in Kalimantan, at the request of processors, which should be a further reason for producers to� 
supply better quality products, particularly in sheet form. 
To sum up, for smallholders, post-harvest processing into sheet is simple, cheap and more lucrative. For 
processors, this procedure and pre-drying remove any PRI problem, which is so frequent in Africa. 
Publications 
The proceedings of the 1997 seminar in Bogor are in the process of publication. 
The draft RAS manual needs to be updated and presented at the CFC project opening seminar, in September 2000. 
A first edition will come out at the beginning of 2001. 
For the IRRDB seminar in Bogor in 2000, 2 articles will be presentred by D. Boutin and E. Penot: 
RAS 1 results 
Results and studies to be undertaken on RAS 3. 
Plot sheet 
A non-parametric multivariate statistical analysis is being carried out on 300 to 400 individual plots, to detect the 
main limiting factors (planting materal, environment, crop management sequences, etc.) affecting growth and 
susceptibility to diseases, then eventually yields (Annex 3). The data are currently entered in an Excel file 
(RAS.xls). The data will be interpreted with assistance from CIRAD biometricians. 
Conclusion 
Introducing improved clonal planting material under agroforest conditions, i.e. with natural regrowth in the 
interrows of young plantings, is a true success. Provided Fornes is effectively controlled and the vegetation is 
controlled along the planting row, crop management sequences with low input costs can be recommended. In order 
for crops intercropped with rubber trees to develop in a rapid and sustainable manner, the planting designs need to 
be reconsidered. Lastly, lmperata control, after 1 or 2 intercrop cycles, will have to be adopted to the smallholder 
environment by testing appropriate cover crops. 
Intercrops, with double interrows, lmperata control along the planting row and in the interrow, and a reduction in 
tapping frequency could be included in research under the CFC project that is being launched. 
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1. NR production 
INDONESIA 
Outlook for Elastomers 1999-2000 
In 1998, Indonesia's NR production was 1 ,7 14,000 tonnes compared with production in 1997 
of 1 ,505,000 tonnes, an increase of 13 .9%. This sudden increase was particularly due to the 
fact that, because of currency turmoil and economic crisis, farmers performed double tapping 
on their trees. As an aftermath, ;production of NR in 1999 is predicted to decrease to 
1,621,000 tonnes and to 1 ,687,000 tonnes in 2000. The increase of production comes mainly 
from smallholders due to the increase in productive areas in both the project and non-project 
areas, resulting from the expansion program undertaken during the last I O years. This was 
supported by the increasing productivity in some project areas where the yield was almost 
double that of the traditional one. Smallholders produced 76.3% of the total production in 
1998, while rubber estates shared 23.7%. The total area of smallholders' plantations covers 
84.6% of 3,344,000 hectares (1998) while 15 .4% belong to rubber estates. However, the 
productivity of the smallholders is much lower (648kg/ha) compared with the estates 
( l , 128kg/ha), but in the some smallholding project areas, the productivity is between 800-­
l ,200kg/ha. The total area of rubber planting is predicted to increase to 3,401,000 hectares in 
1999 and 3,407,000 hectares in 2000. 
2. NR exports 
Indonesia's natural rubber exports in 1998 were 1 ,641,000 tonnes. Compared with the 
exports of 1 ,404,000 tonnes in 1997, exports increased by 16.9%. In line with the decreasing 
production, it is predicted that natural rubber exports will decrease to 1,515,000 tonnes in 
1999 and then increase to 1,566,000 tonnes in 2000. 
The composition of Indonesia's natu:t;al rubber exports in 1998 was RSS 4 . 1  %, SIR 95 . 1  
% and latex concentrate 0.8%. Indonesia is  committed to improve the quality of its natural 
rubber production. Since January 1997, all SIR and RSS manufactured in Indonesia is 
obliged by decree of the Ministry of Industry and Trade crated 22 June 1996 to adopt a quality 
control mechanism. All rubber processors must have undertaken product certification based 
on the Indonesian National Standards (SNI). The Ministry decree requires that each 
manufacturer adopt either ISO 9001 or 9002 or Module One Quality Management System. 
At present, over 30 SIR processors are in the process of obtaining ISO 9002 certification. 
3. NR consumption 
Domestic NR consumption was 97,000 tonnes in 1998, compared with the consumption of 
141 ,000 tonnes in 1997, a decrease by 29. 1%. The decrease in consumption was due to the 
currency turmoil and economic crisis in Indonesia, which created a negative impact on the 
industrial sectors, including rubber-based product industries. It is estimated that NR 
consumption'.will increase to 1 16,000 tonnes in 1999 and 136,000 tonnes in 2000, in line with 
.the improving economic situation, which is hopefully forthcoming . 
... .. 
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4. Synthetic rubber 
Imports of synthetic rubber in 1998 were 97,000 tonnes. Compared with the import of 
1 13,000 torines in 1997, they decreased by 1 0%. The decrease in synthetic rubber imports 
was due to the fact that Indonesia started producing synthetic rubber for the first time in 
January 1998. Production in 1998 was 1 6,000 tonnes and is predicted to increase to\35,000 
tonnes in 1999 and 48,000 tonnes in 2000. 
Domestic consumption of synthetic rubber was 76,000 tonnes in 1998, and is expected to 
increase to 95,000 tonnes in 1999 and 1 1 1 ,000 tonnes in 2000. It is predicted that imports of 
synthetic rubber will be 88,000 tonnes in 1 999 and 97,000 tonnes in 2000. 
5. The Indonesian rubber manufacturing industries 
A Car tire production 
In 1998, car tire production was 1 0,044,000 units and is predicted to decrease to 9,4 1 1 ,000 
units in 1999, a decrease of 6.3%. 
B Commercial vehicle tire production 
In 1998, commercial vehicle tire production was 6, 743,000 units, and is anticipated to 
increase to 7,619,000 units in 1999, an increase of 13.0%. 
6. Problems 
�.: ,,. 
; .. Common major problems faced by the smallholding sector are as follows: 
A Production (productivity/yield) 
In general, the land owned by smallholders ranges from 0.5-2.5 hectares, and the yield is 
relatively low. The yield of NR produced by the smallholder sector not included in the 
government projects is approximately 50-60% lower. National average yield is relatively 
low, due to the fact that only 1 5% of the total area of rubber- plantation is included in the 
.; government development projects. The main reasons are as follows: • poor quality planting materials; • low standard clones caused by various root and pest diseases; • poor husbandry practices and lack of field maintenance; • suspension in implementation of new technologies to increase productivity; • smallholdings are located in remote and scattered areas, thus hampering the dissemination 
of knowledge to the smallholder. 
B Post-harvest problems 
Post harvest activities play a major role in determining the ultimate quality of the product. 
The following are problems that usually happen: 
• Lack of primary processing facilities could bring about some quality problems. However, 
due to the limited income of the smallholders, they cannot afford to purchase basic 
equipment, which is needed for primary processing at farm level. Indeed, government 
assistance in the form of credits/grants given to the smallholder takes much time. 
• The existing processing technique is out of date. • In addition, the marketing system fails to provide incentive for improving the quality of 
farmer's rubber product initiated by ADE-supported government programmes. The 
failure has discouraged farmers from continuing the programme. 
1 16 
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C Transportation 
Due to the remote location of smallholdings, which are not easily accessible, transportation is 
a major constraint for smallholders. However, this problem is being solved through some 
government infrastructure development programmes. 
7. National development programmes for the smallholders, 1996-2000 
The following programmes have been designed to be implemented, designed for further 
strengthening and refining the existing strategies and approaches. 
A Management and supervision 
In smallholder development, the target area under the Project Management Unit (PMU) is 
approximately 5,000 hectares, which is divided into five sub-units (1,000 hectares per sub­
unit). These sub-unjts are supplied with adequate technical, management, administrative and 
extension personnel to meet the requirements of various smallholder development 
programmes. The progress that has been achieved under the PMU approach is quite good 
and' it .will continue to be the future organisational approach for smallholder development. 
However, the transformation of the PMU units into farmer co-operatives is now being 
considered. 
B Uptake of new clones 
A rather high proportion of smallholder rubber is non-clonal material, and in order to achieve 
higher production an active programme has been implemented to launch high-yielding clonal 
material among smallholders. To facilitate the process in . rubber growing provinces, 
budwood nurseries have been established in suitable locations that could be utilised by 
smallholders for new plantings and replantings. In addition, the private sector is also playing 
an increasing role in the production of budded material for the smallholders. The provincial 
and central governments finance this e�0ft. 
C Facilitating replanting 
One of the obstacles facing the smallholder sector is the continuation of exploiting low­
yielding and old seedling rubber. Some measures have been taken by the government, among 
others facilitating and accelerating the pace of replanting and improving productivity of the 
smallholders through various input packages to them. The provincial and the central 
governments also finance these activities. 
As a parallel development programme, a government initiative to utilise rubber wood is 
currently being implemented in South Sumatera, Lampung and West Kalimantan. The 
income generated from this sector is expected to facilitate and accelerate the replanting 
program among the smallholders. 
D New plantings 
New planting, which is still done by the government estates and the private sector, is 
expected to ,increase substantially. NR is labour-intensive and requires a fairly long gestation 
period and its profit margin is quite limited. However, rubber continues to be a very suitable 
., ;- instrument•for smallholder development and, at the same time, it can alleviate the level of 
rural poverty. The government will, therefore, continue to support the smallholder rubber 
\�: industry. There have been various types of foreign and locally funded projects under the 
if PMU approach, including TCSIDP, TCSSIP, UFDP and others, which use rubber as the main } crop and address themselves to new plantings and replanting for smallholder development. 
The development model emphasises high-yielding clones and provides a comprehensive 
package of inputs and support services. 
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As a further step to enhance production capability of the smallholders, government efforts 
have been initiated to intercrop mature rubber with profitable complementary crops, like 
rattan and fruits. 
E Upgrading product quality 
Improving . quality of NR at the farm level has been focused to increase the price. Various 
packages, including processing equipment assistance, have been extended to the smallholders 
by using local and foreign funds. · :' 
F Human resources development 
Technical training has been given by field extension workers to the rubber smallholders in 
various districts and sub-districts. Staff and farmers in NES and PMU projects, which are 
fully assisted by foreign and local funds, attend comprehensive training programmes of wide 
ranging activities from land clearing to production. 
G Partnership with private sector 
A unique and innovative feature of the government's effort is the development of business 
partnership between farmer co-operatives, or other farmer groups, and the private sector. 
Under this type of partnership, a private factory would undertake to purchase, process and 
market farmers produce at competitive prices. 
8. Marketing policy 
•' 
/. . ,. The marketing of NR in Indonesia is largely left to :free IJJarket forces. In general, it can be 
divided into three categories, such as direct sales, semi-direct sales and indirect sales. 
Because of the changing trend in the international market in recent years, direct and semi­
direct sales have become more dominant, while indirect sales via dealers and brokers are 
becoming insignificant. 
A Joint Marketing Office (JMO) 
In the past, state-owned estates had to sell their products through the government-controlled 
Joint Marketing Office, but since 1996, state-owned estates, namely Perseroan Terbatas 
Perkebunan Nusantara (PTPN) have been authorised to conduct direct sales to the customers. 
B The private rubber producing companies 
The private rubber producing companies are :free to sell their products directly to domestic 
and export markets. Some of them are selling through overseas sales representative 
organisations. 
C Farm gate level 
Smallholders usually sell their NR through traditional marketing channels, starting from 
village middlemen, district dealers or smallholders' co-operatives directly to the factories of 
the processors. Smallholders produce various types of rubber such as ojol, slab, lump and 
sheet. Several programs has been introduced to improve smallholders' product quality by 
providing simple processing equipment and helping farmers to obtain better price through a 
Partnership/Kemitraan Program with local processors. 
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Annex 3 
PRO Province l .Iambi 2 Kalbar 3: Sumbar 
VIL Nanw of-village 
RAS Type of RAS I la 1 1  b 12 a 
Fann Name of Janner 
EG Ethnic Group 1 Dayak 2 Javanese 3 Melayu 4 Minang 5 Dayak 
Mot Motivation 1 Good 2 Medium 3 Weak 
Tr Name of treatment 
CTr Code of treatment A B C D E F  
srrr Sub treatment 
Env Environment I Dense forest 2 Rubber 3 Open Land 4 Oil palm 
Ha Area of plot (ha) =NRO/D 
D Trees/ha 1 550 2 750 
NRO Number of rubber planted Year O 
Clo Clone 1 PB 260 2..RRIC 100 3 BPM 1 4 RRIM 600 5 BLIG 
Plt Date (month/year) 
Type Type of planting 1 Polybag 2 Stump 3 Tapih 
PMO Planting material origin 1 TCSDP 2 GOODYEAR 3 Mixed 4 Other 
Y-3 Vegetation year-3, -2, -1 1 Oldjgl rub 2 youngjg rb 3 Old fallow 4 Young fallow 
Y-2 (PADDY > 6 months before) 5 Imperata 6 Paddy 7 Clearing 8 Others 
Y-1 
Slope Slope 1 0-100/o 2 10-40% 3 >40% 
Text Texture 
Supl Number Supplying Year 1 (0-12 months) 
Sup2 Number Supplying Year 2 and 3 (12-36 months) 
WHl Number of weeding hoeing on rubber row Year 1 
WSl Number qf weeding slashing Oil rubber row Year 1 
WH2 Number of weeding hoeing on rubber rowY ear 2 
WS2 Number of weeding slashing on rubber row Year 2 
WC2 Number of weeding chemical on rubber row Year 2 
WH3 
WS3 
WC3 
WH4 
WS4 
WC4 
WH5 
wss 
wcs 
WH6 
WS6 
WC6 
VRl Vegetation on rubber row year 1 
VMl Vegetation on interrow (dominant) year 1 
VSl Vegetation on interrow (secondary) year 1 
VHl Vegetation average High (m) year 1 
VSLl Number of slashing on interrow year 1 
VR2 I Imperata, Sledge 
VM2 2 Grasses, Paddy 
VS2 3 Various weeds (Melastoma Chromolaena Mikania . . .  ) 
VH2 4 Bamboo 
VSL2 5 Various tree (rubber . . .  ) 
VR3 6 LCC (pueraria, mucuna) 
VM3 7 Legume shrub (Flemingia, crotalaria, glyciridia, .. ) 
VS3 
VH3 
VSI.3 
VR4 
VM4 
VS4 
VH4 
VSIA 
VR5 
VMS 
VS5 
VHS 
VSL5 
11 First intercrop Year I, 2, 3 1 Paddy 2 Leguminous 3 Palawija 4 Others 5 Chili 
Fll Fertilization on intercrop O No 1 Yes 
Sll Second intercrop Year I, 2, 3 
FSil Fertilization on second intercrop O No 1 Yes 
I2 
FI2 • 
SI2 
FSI2 
D 
FD 
SD 
FSD 
NATI Number of associated trees Year 1, 2, 3, 4, 5, 6, 
HATl Height average (m) of associated trees Year I, 2, 
FGTl Type of associated trees Year 1 I Acacia 2 Gmelina 3 Albizia 4 Mixed 
NFGTl Number of Fast Growing Trees Year I, 2, 3, 4, 5, 6, 
HFGTl Height (m) of Fast Growing Trees Year 1, 2, 3, 
NATI 
HATI 
FGTI 
NFGTI 
HFGTI 
NAT3 
GAT3 Girlh average (ny of associated trees Year 3,4,5,6, 
FGT3 
NFGT3 
HFGT3 
NAT4 
GAT4 
FGT4 
NFGT4 
HFGT4 Girlh (cm) of Fast Growing Trees Year 4, 5, 6, 
NATS 
GATS 
FGTS 
NFGT5 
HFGT5 
NAT6 
GAT6 
FGT6 
NFGT6 
HFGT6 
NDl Number qf dead mbber trees Year I, 2, 3, 4, 5 
NRl Number of living mbber Year I, 2, 3, 4, 5 
MDl .Main pest and disease Year I, 2, 3, 4, 5 O No disease 1 Fornes 2 Termites 3 Corticiun 
ND2 4 Pigs 5 Monkeys 6 Fire ? Others 
NR2 
MD2 
ND3 
NR3 
MD3 
ND4 
NR4 
MD4 
ND5 
NR5 
MD5 
RP Quantity of Rock Phosphate (g) Plm1ting 
Nl Quantity of urea (gltree) year 1, 2, 3, 4, 5 
Pl Quantity ofSP36 (g) year 1, 2, 3, 4, 5 
Kl Quantity ofKCl (g) year 1, 2, 3, 4, 5 
Mgl Quantity of dolomite (g) year 1, 2, 3 
N2 
P2 .. 
K2 
Mg2 
NJ 
PJ 
K3 
Mg3 
N4 
P4 
K4 
Mg4 
N5 
PS 
KS 
Mg5 
D6 Diameter of robber at 6 months (cm) 
Dl2 Diameter of robber at 12 months 
G12 Girlh of n1bber at 12 months 
Gl5 
G18 
G21 
G24 
G27 
GJO 
G33 
G36 
G39 
G42 
G4S 
G48 
G51 
GS4 
Rem Limiting Factor 
PRO 2 2 2 2 2 2 2 2 2 2 2 
VIL Eng2 Eng2 Eng2 Trimulia Trimulia Trimulia Trimulia Trimulia Trimulia Trimulia Trimulia 
RAS Ila Ila I la 34 34 34 34 34 22 22 22 
Fa,... Apan Apan Apan Ma,gono Ma,gono Ma,gono Margono Ma,gono Suw:ito Suw:ito Suwito 
EG I 1 I 2 2 2 2 2 2 2 2 
Mot 2 2 2 2 2 2 2 2 l 1 
Tr Low Medium Intense noFGT Acacia m Albizia Gmelina a Mixed trees CRIFC no fert BPS 
CTr A B c A B c D E A c E 
srr .. 
.Eav 3 2 2 3 2 3 3 3 
Ha 0,153 0,!73 0,117 0,093 0,093 0,093 0,124 0,093 0,145 0,164 0,142 
D 750 750 750 550 550 550 550 550 550 550 550 
NRO 115 130 gg 51 51 51 68 51 80 90 78 
Clo l 1 1 1 1 
Pit 3 3 3 3 3 3 3 3 3 3 3 
Type I 
l'MO 
:i'.4>:::::t/(::. : 5 5 5 5 5 5 5 :r:c.z:: -: 5 5 5 5 5 5 5 5 :x�fr::::::: •. , , .·. 7 7 7 5 5 5 5 5 5 5 5 
Slope 2 2 1 .. I 2 2 2 
Ten 
Supl 5 I I  1 5  0 0 3 0 0 0 0 
Supl 0 0 0 0 0 0 0 0 0 0 0 
:w.at 2 3 4 0 0 0 0 0 
:�:'.'.'.'.ijf:•:•····· 0 0 0 2 2 2 2 2 2 2 3 0 0 0 0 0 
i§:;�s1,.; 1 I 2 2 2 2 2 0 0 0 0 0 0 0 0 
0 0 0 1 1 l 
0 2 3 0 0 0 0 0 
!i!!tit::::: 
2 2 2 2 2 2 2 2 
0 0 0 0 0 0 0 0 
0 0 0 1 1 1 
:�::::1:li::{i 
2 2 2 
: � :: 
:WH<i 
,-�S6,:::,.:, 
:W.Ci;,:,'=' 
VRl 2 1 2 2 2 
VMl 3 3 3 2 2 2 
VSl 1 2 2 2 
VHl 1,5 1,5 1,5 1 l 1 
VSL1 0 0 0 0 0 0 
VR2 2 1 
VM2 3 3 3 
VS2 1 
VH2 2 2 2 
vsu 0 0 0 
VR3 2 
VM3 3 3 3 
VS3 4 4 4 
VB3 2,5 2,5 2,5 
VSLJ 0 0 0 
VR4 0 0 0 
V:M4 3 3 3 
VS4 4 4 5 
VH4 3,5 3,5 3,5 
VSL4 0 0 0 
V:R5 
VM5 
VS5 
VB5 
VSL5 
:i{·. 6 6 6 1 1 
:!)!!:::::;=:::? 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
.12. 0 0 0 0 0 0 0 0 1 1 
0 0 0 0 0 0 0 0 0 1 
0 0 0 0 0 0 0 0 2 2 2 
0 0 0 0 0 0 0 0 1 
0 0 0 0 0 0 0 0 2 2 2 
:m ... ,., . ... ·.· · · · 0 0 0 0 0 0 0 0 1 
:so..,,, 0 0 0 0 0 0 0 0 0 0 0 
:,Sl,;.;.;:·.·,.·.···. 0 0 0 0 0 0 0 0 0 0 0 
NATI 1 7  18 6 
HATl 0,5 0,5 0,5 
FGTl 0 0 0 0 3 2 4 0 0 0 
NFGTl 0 0 0 0 48 48 48 48 0 0 0 
HFGTl 0 0 0 0 0,7 0,5 0,5 0,7 0 0 0 
NAT2 
HAT2 
FGT2 
NFGT2 
HFGT2 
NAT3 
GAT3 
FGT3 
NFGT3 
HFGT3 
NAT4 
GAT4 
FGT4 
NFGT4 
HFGT4 
NAT5 
GAT5 
FGT5 
NFGT5 
HFGT5 
NAT6 
HAT6 
FGT6 
NFGT6 
HFGT6 
;:ff:);. : · · · 
!�; 
[� 
:=.fr:t\ · • · 
'NR4 .. ,, ..... , .... 
:�}'.{;::, 
·�:;:.:.: .... :. 
·�·····•:.·>•·······:·.: 
RP 
Nl 
Pl 
Kl 
Mgl 
N2 
P2 
K2 
Mg2 
N3 
P3 
K3 
Mg, 
N4 
P4 
K4 
Mg4 
N5 
PS 
K5 
Mg5 
D6 
D12 
GU 
GlS 
G18 
G21 
G24 
G27 
G30 
G33 
G36 
G39 
G42 
G45 
G48 
G51 
G54 
Rem 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 15  
0 
0 
1 15  
0 
3 
112 
2 
2 
1 10  
3 
200 
1 50 
120 
75 
0 
150 
120 
75 
0 
150 
120 
75 
0 
100 
80 
50 
0 
4,9 
10,2 
1 5,6 
20,8 
24,8 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
o· 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
88 
0 
0 
88 
0 
2 
86 
2 
0 
86 
0 
200 
150 
120 
75 
0 
150 
120 
75 
0 
150 
120 
75 
0 
JOO 
80 
50 
0 
3,6 
6,6 
10,8 
1 5,4 
19,9 
0 0 0 
0 0 0 
0 0 
0 0 43 
0 0 3 
0 0 0 
0 0 0 
0 0 1 
0 0 38 
0 0 6,5 
0 0 0 
0 0 0 
0 0 1 
0 0 38 
0 0 30 
0 0 0 
0 0 0 
0 0 1 
0 0 38 
0 0 35 
0 0 0 
0 0 0 
0 0 1 
0 0 
0 0 
0 
130 
0 
0 
130 
0 
2 
128 
2 
0 
128 
0 
200 
150 
120 
75 
0 
150 
120 
75 
0 
1 50 
120 
75 
0 
100 
80 
50 
0 
6,0 3,2 
12,l 9,8 
1 7,2 1 5,0 
24,8 19,5 
27,5 22,0 
0 0 0 23 15 10 
0 0 0 1 
3 2 4 0 0 0 
41 41 43 0 0 0 
3 2,5 3 0 0 0 
0 0 0 32 25 20 
0 0 0 4 3 4 
3 2 4 0 0 0 
33 32 31 0 0 0 
4,5 3 4 0 0 0 
0 0 0 26 23 16 
0 0 0 
3 2 4 0 0 0 
33 30 30 0 0 0 
15 20 25 0 0 0 
0 0 0 
0 0 0 
3 2 4 0 0 0 
31 30 30 0 0 0 
20 30 35 0 0 0 
0 .. 0 0 
0 0 0 
3 2 4 0 0 0 
0 0 0 
0 0 0 
3,2 3,2 3,4 3,2 
12,l 9,0 10,4 1 1,6 
1 7,7 14,l 1 5,6 16,4 
23,9 19,9 20,2 20,6 
26,8 23,4 23,1 22,7 
